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3 

ammo acid sequence of a Wm -„ 

W ,„ . ^ ^ ~ - - is «. ^ abou[ 

5 *». SEQ ID N0 ,. SEQ ID N0 ' 6 , s^oT- " » 

«> » NO:,4 and SEQ ,D NO:, 6 . ^l" 0 * "> N °'">. SEQ fD NO,2, 

J*"* - - amino « ^ J£ *• w„, IKep , or 

"0:2. SEQ , D N0:4 , SEoZnT ^ ° f SE ° » 

«Q ID NO: 14 and SEQ „, N °* S ^ «> «** SEQ 1D N0:12 . 

E«™pl« ,f „ uclejc ^ ,„„, 

ProvKte, *,«„, as SEQ ,D NO; 1. SEQ ID NoT7* W ' , " 0r ""'""^ » 

*». SEQ ,D NO: „ . SE Q ID ^^BQ^r 

unMWwpol ~- ^«^ Kare 

presented as SEQ ID N0:9. the sequence 

Tne invention further indua* «~ 
** *- *e fra^ts a^f^T n" 0 ^" 

*,ue„c « ^^t;^ * . Wn 8 . 

•—ft. Of SEQ ID NO,,. SEQ m N03 „ n " "'"^ »■ *. graip 

»» <-U to the ^ ^ ^ ^ «- -ha. is more ^ abou , 

— • of bm. ^ £ „ M ^r"' 0 ' ! < te * * .roup 

'S more than about 90S identical to an ^ 7 * " — "« ^ 
«— • o, SEQ fD N0:2 , SEQ ffi ~"*""» *« *e ^p 

**«. SEQ , D N0:,2. SE Q ffi N0 „ al « ^ ^ ' D N0 * "0 » 

"0:2. SEQ * N0:4. SEQ ID N0:«, SEQ ^ ^ ° f «* » 

«l "> N0:,4 and SEQ ID NO:,o. ' * N °'°' S ^ "> NO. ,2. 

Inferred embodimemsarei, . 
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The invention fimher includes peptide fragments derived from a ft ,n . 
polypeptide, where the fragments contain a region of at , ea ^ 

-dues of a corresponding region of a polypeptide having a 11 , " 
5 «"* 0^ SEQ , D NO:2, SEQ ID N 0 4 SEO D ^ " ^ ^ * 

NO,0, SEQ 1D NO:1 , SEQ ID N0 ,4 and SEQ ,D No' 6 ' " ** » 

Also included in the invention are antibodies borh m , 
specinc, Iy -i_ive with Wn, ^^^^^ 
produced using standard methods (Harlow). ^ * 

10 The invention also includes a method of j,wa 

— of b M „ g ^ , he w „, l ^ r J mt , ~ ** ~ « 

polypeptides include Dfz2 (e.g., SEQ ID NO:2). 

The test compound may be effective to inhibit binding between few. . 

receptor (e.g., Dfz2). "^'on vector encoding said . 
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In another embodiment, the Wnt receptor polypeptide is an N ten* , • 
Wnt receptor polypeptide, lhe ^ ^ ~ ' 

~,nal domain. ,n one embodiment, the .terminal ponion , ^ ~ 
with, e.g., the constant domain of human IgG. 
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These and other objects <• 
^Parent when the f„n ° f "» inv «"ion wil, ^ 

" the fo "ow.ng detailed descrimin„ ■ ^come mo " fully 

^panying drawings. deSCr,P,,0n,Sr ^-co„ junctionwjlhthe ' y 

^^^^^^^ 

^re, showsase()uence 

F'gure 2 shows hydros ftl 30(1 Dfe2 

F 'gure 3 shows a 
] 0 DrosoDhil a w , ° 0niputer :8enerated image of f . 

"gure 4 is a computer-gene™,^ • 
snowing bindings using confocal i mm 

definitions 
20 » 

Polynucleotide sequence «v_ 

*e sequenced * ^ * — -P- of I ^ 

acid ^ ^ fr ° m *** » « derived A ^ " are P^nt in 

^"apoiypep^ • Apo ' -derived fr« . 

30 POlVDemid^ • ythalnuc,eic acid. Foreram , d from a nucleic 

PO'ypepttdedenved from the humane ,, *™ p,e ' a *"t receptor 

transcribed from 3 k P^eptide encoded by an mRNA < 

p ° m 3 nUman W ™ receptor gene. ^ ( ° f ponding cD Na> 

P ««nt(% )idemi ^ 

^ues that are identical in * t0 ^ anU ' n ° acid fences «, 

^^^"maliy aligned 



WO»7093S7 

6 

Ml no penal,, is w ^ 

Om se,u™« ,„ „p Iinial , y ,„ w ^ ' f a W ««* ,o be to*™ imo , 

on., d. ^ , ta „ ~ - » <** » cl^eo 

«*— do« not con*, raidues „ , he ami "° ' KidUe ■ - 

«. „ prrfornied ,„e W8test , ^ 

»-P- is found to „« FASTA veLoTT " f ^ ^ 

'0 flWarfUp™,,, _ ! "" e ° fsK '° M « "Prison progrMB 

A full-length Wnt receptor OVntR^, ^"esville, VA). 

- * a memb er of the ^^TZT " "~ ^ " 3 ^ 

15 SEQ » "0:4, SEQ ID NO,, SEQ 0>Z ~ "> N ^ 

NO:14andSEQlDNO:I6. "0-8, SEQ ID NO: 10, SEQ ID NO: 12, SEQ ID 

The present invention is based nn »k j- 
*»"» *»— « <„p 9 M% or * have ^ 
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Experiroems performed „ sllppon of 

Mow, incicare mVe ""° n ~ * 

*»— LisUng. B^pfc 2 aescnbesLiTj! "'— " « *e 

P— ^ expression. Ce^I ~" S " *— - 

«« * «presseo ^ „J^-*- nhenl anises (R , 3) s h0 „ ins 

h Example 4, below, c^^s 
-P-- vecor a* „e e ffeas „ f lhe D&2 ^ » «* - win, , Dft2 

* ~» l«* i„ response „T S 2 ^ * — « * 

*««,„. *, II rour 062-,,,^ „ l,,^ ^ results, shown in Rgtlre 4> 
» * ^ ,o w, w^ „ "~ *~ 

an. in^ asiBg . ^ — 

b rigra | y (Fig . JD) whaMs ^J^" *-* « cel. exp«e, 10 Wg ^ 
' well as non r^ S2 ^ ■* " * *— of W s p^ ^ 

,«0* of U,e ^ecJlTJl " ^ ^ 

» «* ^ ^ . . ^ f ^""'- - — »*. .a, W g 
* «-* of Wgprorein t0 DM ^ <~ - t, W. 

* »— W. as describe* in ^ «. „ e " ' * *° *" — " *-* 

— — «ta ^ S2 P tt|ls »»- or 1*0 conw w ^ „ 
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fusion proteins and pos^ihu 

■ *• for *. Ws prottin °* '"i"™- — * aw™, „ role of Dft2 

— two «a ^ " " HMM in «" 

— j r/r y c,oMd from - - ■ 

Hft5 and Hfri a «"za f as well a* hnt«, 

^•"•*~-«*.***,JZZ? m, ~- ^' le DNA and translated 

P ^^^cDNAsampJes. 



j&LSgnes and P™ tWm 



^ least 3 homologous genes have been 



wo 



- * for ■> * invent " °" B ' 

^"•i protein m a ,fficuJt 'o deteci r ,s ' a, *°uirli . 

»"«rein made in erecI - fa addition extr aceJiui ar 

ao "«*e„, race , 

l/l 



25 VI 



M *nbers of foe Wn , 
Indeed W * eae family are in-. 

' Wnt genes owe th*,v ^- ""Ponant repnu, 

InJcedt °theMAfTV 
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10 



p™».<. ttt , wl , lchdevelope(i 

The 8roWl ^ >* — ta. <*< M 

"• , Pra °"- ffi - « *e «. signaltog raeP '°' •« . active ^ 

- ~ in <he normal ^ * «* — ror ^ 

*"* spec* sag es of « ^ y 5 ..her gtM! „ 

The OKOgeni( . ^ rf _ 

~ ^^.^ °« - inhere ^. * 

15 Th, srror* . '**"»' Stad. 

« «Wy that some of these '» ««**. wM, , h 

2n _ are "Pressed durin. .h. ' ™ nwuse. it 

^- Since ,he ens Uing J^T ? ~ « — « » 

— * .» c* even ^ fc ^ ~» " < *- _ a. 8ive . ^ 

By wm*.. , of °* amp, " icano " 

25 of expression fc ^ «~* whereas ^ * 

- «W in ^ - - » — • 'or inserto. * 

activated only by Mmtv , g Sh ° WS ^ ^ genes are nn, 

MMTV, a relevant factor for hum u Ue not necessarily 

711 Creeping M^h^ 

J " view of the role of Wnt in M 

ar.ipro,^ invo„ ir4 8rowlh , 
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Ex.npte of such *» »« „„, h. ^ 

« W„, receptors * " «■ *- <* no, 

P'- « co^e, a ^ ■* be platt0 in ,„ 

»*^r of fc^. ^ ° f • - compos ,,,, a ^ 

if to „„ ^ mra »«'- - compos fc iimirial 

*" «H* or 8reattr ^ * * ' **" oiffer^. „ 

»-*«. *. s WOB is ^ f „ a * *«* 1" . screen fo, ^ of 

ybeaddedtothewelMei^rd^^ 
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^in cu b,, i0 „„ id ,, afcel)edWni 

"•"Pounds fa we„ s ^ fc ' — « „„„ 

are ^ fM « W - - <*». a, displaci „ 6 

Assays such as described 

"-.-jzzr"" 

<«p.o«s>. * *" •"»•«« «■ 0P.im.Hy with ^ 

-** lte 7^'"' " 8 * * •* <M ,o „s recep.or 

Compounds identified by one of rh* . 

* ^ ^ m : r^nr r ^ * **• 

25 - ^ of ^ J^" mouse mammary tumor model for e^ 

Avartayo,,,^ 

*• *— from . of - — "organic compounds, m my 



WO 97139X7 

rCTVS97 mo49 

Inches „l, ere an a 

-** of - PresCT1 tave „ J^*** * — ^ 
-* «* - * ^ ^ * • -*» te , ^ ,„ 

,m. ,Col! ' " t ' IWi 

EichJer «a/ ion, °nlmayer, et al. iQ 9r n , "W, 

Combinatorial libraries of oi;» } 

* f i * -i *r rr* 030 " — ^ 

Altnuaiiveiy.njen^ 

se Parared beads at e^h ° f subunif s bein E adrf^ . 

25 * 1992- * (Furka ' * Wi; Urn « ^ 8rou > * 

' '^efcstyen, I993) ^ «< 199,. 1993; ^ 

^nnaceuticaJ p,. , 

rcs "f Afti vr Com 

wro and in vivo VJh»+u ^ 

for subsequent « 
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* a tan.. ,PrePara " OT!f »""» W adn, Wslrali<J „ 

The compounds selected * 

-ft as ^ J^™° * • Koio g ica„v accept 

of »« active ilwtJtalt(s f „ 1*. op, taun , 

' "** "V * "PP-opri*. fo, a,. dKim , _ . . ™' VenB ' *P«tai media 

» and the 

«■ «-«. insofar as My 'J^! — is in fc 

-* * Geo™, lwo . ^ v ~ — P-ins a,e descL for 

- above, such p*^,^ ta**.-. 

^.^accep^^^^-^^o^,^ * 

20 SU,Bb " >» - <— * wid, pMoiosicaZr ,~ ta ^ — " ■ 
- be dispose m , s^ te P C„ f ' Prefe,red <* 

Qr ^ ~- «cipi«s 
*_< vo,»e wi„ be provided so as Joc^a! * - 

TTie following examples illustrat* h,» - 
^ '"""""""^^".'Wfhep^, 
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15 

«"-«. OH,. u nte otherwise ^ I' *» * Bi^, 
^ardmeltadsrA^ta, „ , ' "* M P«ta«* were o-r^ ■ 

(Ausubel, etat., 1988; Sambrooit, aal m , '^""^"'•"e 

• Harlow, „ 88) 

A - Buflers 



80 g NaCl 
15 2 8 KC1 

2 8 KH 2 P0 4 2 

137 mM NaCl 
20 2.7mMKCl 

43mMNa 2 HP0 4 -7H,0 
'4mMKH : P0 4 * 



25 D . Ma^ylaiO, 



'rmerase chain reaction rPCR- ka »■ — 
2 (Rfe2 >- Primer pook were ^ 1 and R af 

11,6 ^ acid ^uence of Dfe2 was con, 

m,C3 '- Wentl ^ residues are 
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"-teed ,n fce co^ ^ Ihe ' 

- i» bold-face. T„e s ^e V^ ZZ " * *"* 



.EXAMPLE 9 



Example ^ 

- « ^^^^^^^^ - -~ 

•« 8el. The RNA was transferred ,n , ^ ' fomald ^ 1 * 

"■bryonic stages 0-2; 2-3- 4-S* one, m " scn '" «» dae-wl in 

«. lo«r p™,, „, ^ fQr RNA md ^ 
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_ Exa mple j 

^n d t0 W g (Vanagawat tf * are W n not t0 

express of Dfz2 WouJd ^ expert t0 determine whethe , 

An expression „ . g- 



A " "V"**" v«.or comamtag DF22 J.' 

« KllwW0Mil , * — - • 

— ieve, * «p ressto , ^ ° f - -MUM. pramottr rKu) J; 

Sensitivity of the n#v> ♦ 

Con*™* «^ w . B . *s described below. 

removed bv centrifi • fproteins ij «o the med. um * ,ftece "swere 

woycemrifugationdOmin 2 00n,» . ""tedium, after which they were 
25 conditionerf m~i- ^ and Jhr ion nnn y e 

" IOnfid «*■" we« 00^^ 12 . foJd ( ' X *' **«h*y>. ^ 

expenments as f olIow , < CENT^p^. ^ ^ ^ ^ ^ 

Clone 8, umransf om ,ed S2 and n* , , 
Uverexpress,on 0 f th e ^ 

>«>. 5 *M EDTA, ..pp,^ with 7 ' 5 - « -M NaC,. 
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180 /zg PMSFpermJ Th 

"°°» — i- or rat-p,,^ 8 ^ - — *-l 1Kibod ■ 

5 —I:** TV olots w „ J^T— **«*T-, coda,,,*., ^ " ' 

'••20.000 in Woctag ^ ^ antibcfe (Bjond) ^ 

P**n« of soluMe w * <■» « umrarcfecte,, S2 

* -* «<. , owed wm m ^T~'~ * * 

-H— Dfe2-transfected S2 eel, * H ~"«- a" four 

mlUC " 0 " "f^^to by copp.^1 * efe0rare *««)• Bmtar 



20 * £XAMPLE5 



Wg Prnr», n Rfn(i 

The results describZT^ S-^ISI^^ 

Nontransfected Sneider 2 .. 
* «* — -tad ft, 2* *- <° — «hes * 

ovemigtaau-c *ere added lo the cells in pbs and incubated 

Tfe antiserum was affinitMrofj-j uah. , k 

-M. » Wg «. W8 J _ * "2 ' »- protein cor.annng a 

"dtcatcddtatthtso-onain^^^^ 



WO 97/39357 

PCT/1/S97/06049 

10 — OKted ««.. „. - *" K " ma ' 52 — 0*. 5A, „ r 

5B.5C. 5D w 

J ne ability of Wg t <j *~ w *«>. 

• r -—-rr-r 

toconlm, ttthepasWve 
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The ftision proteins and possible on™ , 

Prottta! ° f 52 *. of «. ^ Wg 2 ' 8G ' —Mr h* .o label* 

binding prolejlK "* W * >™°* I S2 a|h ^ ^ ^ 

Wile the invention lias beendescriiw ■.. 

— - * a™ to JT^r '""^ '° Speci& - 

*P^.™,I* invent. "~ - **. -nay be ^ wi[hou , 
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(»> mm**. aKmmmt SE0UB * CE 

«> ^"^ORMATIOW POR SEQ XD NO • 1 • 

(ii) MOLECOIE TYPE. n». 

(iV) ANTI- SENSE: N 0 

(C ' DIVIDUAL ISOLATE • , 

b£9inS « nu^o t ?2 2 # gi-uc leotide< coding regiQn 

ACCCGCT TOCGGCTC TcQAGGCGcc 

o 0 
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====r-—- 

— « „^ AIC ^ ~ ^ 

GGCTACAACA ««»*» 
~SC ^» —OBB, ASAcc^ 

CCTCAAGTTC ^ OC^ 

OCTGCCOSTT TGCCGGAGTC TC^™^ <™»GG»TT »c«cu«c 

— ~ — »r r 0 rr r — — - 

"-WW CC^c^ 0(ao J"" 30 * 8 

— 0 «~ GGCAAACGGA AOCA^ 

«— « AAn^ SCTOC ^ ~» — =» csaac^ 
—«« ^tcccoct cccc^ I! 

"~ ;;~ ~« 1020 

M ~ ™cc — "« ,0,0 

«~c ^ rairaTcM «««r ^ lli0 

ATTGTCTTCC ^ CTACTTCATC 0 ^ ~" «—« -0 
CACTCTTGCA CCCTGSTCTT CCTGCTCACC WCTTX-m*; GCQ AAAGCTC CACQGGTCCO u „ 
-CCAACCAC^^^J-^-^-CAA^ ^ 

«~c — « <~ 
— «n» atcc^a^ cctaaa^c ' «"■«-« ». 

— "AC AO^ 

"CAGGATTO «»«„„,. ^""a 3 GAAACT6ATG 

*~ ^ CMCCWaST 

««— otccc^ca. ~: r~ "~ 

======== 

■——--===:=: 



120 
180 
240 
300 
360 
420 
480 
54 0 
600 
660 
720 
780 
840 
900 
960 



16B0 

1740 

1800 

I860 

1920 

1980 

2040 

2100 
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TC ™ — c a«*« CCC,TOC00 ° — «« »«. 

£~ <*»». coccccc™ 2 

"mamiai. K 

«»l MII-SBBi. no 

'«> °««>»a SODRCB ■ 

" ^ H1S * f - v. „ IU ^ 
•» «y ry, My val , 40 " , Jf s " >« «. 

X «« P~ g. Ue rro ^ 

65 -«-Le THr He p ro Met Ov<> * 

70 «« Jr , My 

s «r Ph. p ro „ 7S y ^ «« Met THr 

«- g- «. t Hi 3 «,„ ^ „ 

^^^^^ " 

100 Pro ^eu Val Glu ti„ T 

*-«"«-.».««.„,.. " 5 

115 teu Cys ser Met Tyr T . „ 

130 Ile S - «• 

„. - - p- 35 ^ „ s „ val 

& «' «*. p~ ne ^ 01n G1 »• 419 - 

150 ean Gln Tyr ser p he Glu - 
Arg M e t Ala Cv« ™ 155 ^ Pro G1 « 

^ ^ - His , eu Pre ieu His 1.0 

*» -t Gin Pro ser 170 Pr ° ^ 

180 Ser 'Vr Thr Glu Ala Gly Ser r , 
Qly Giv s . , 18s ly s er Ser 

y Gly Ser Gly G l y ser 1 90 

y ser Qly Ser Gly m 

y ^ G1 y «yLy s Arg 
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24 
195 

200 



Lys Gin Gly Glv „, 2 °5 

210 Y ° ly Ser G1 Y Ser Gly Gly Ser _ 

215 / ser Gly Ala G1 

Gly Ser Thr ser Thr l 22 ° " 

Thr Lys Pro cys ^ ^ 

«» - Pro Gl n Gi y Glu Lys s " 5 ^ 3S 

" 5 ^ S ^ ^ - Cys Ser 

Cys Arg Ser Pro Leu He Ph* r 255 

. 250 - u. gJflOT 01u M „ ^ ^ 

~ SI - »« -« «. „ is p „ wa "° 

280 Hls H « Trp Tyr Met Asn 

Leu Thr Val pi„ . 285 Asn 

290 - - 9 ,U Jj. 0ly val aen 

310 P faiu h Y 3 Asp Phe Ala Glv _ 

ti«, »i 315 Gly Le u Trp 

116 AU LSU T ^P ^r Gly Leu ^ - ^ 3^ 

325 ^ File ^ys Ser Thv t 

Thr TV, "0 U Thr *** 

Thr Thr Phe He Ile ^ 335 

340 p inr Glu Arg Phe Lys Xaa _ 

345 78 Xaa Pr ° Gly Ala Ala 

Ue Val »• Leu ser Ala Cys Tvr p„ 35 ° 
3SS Y IP Phe Met Val Ala v,.! „, 

— ss-. — c,::, uv , lp ^ 

Leu Thr Tyr Phe Phe Gi v «tet- », 40 ° 

4of Gly Met Ala s « Ser ne Tr p Trp Val n 
Th^ 4io ^ irp Val Ile Le u 

Thr Phe Thr Trp Phe Le u A i a Ala ri 415 
420 AAa Ala Q ly Leu Lys Tn> n„ n 

425 Y lxp G1 Y Asn Glu Ala 

He Thr Lys His Ser Gin Tvr *u 430 
435 « Gin Tyr p he His Leu 

440 "Aia Trp Leu H e p ro 

*« Xle Le u Gly 

470 7 JS *» Asp His Leu 

Lys Thr Phe Val L eu Ala p™ t 48 ° 
485 U Pr ° Leu Ph « Val Tyr Leu Val llm „ 

490 aI Ile Gly Thr 

Thr Phe Leu Met Ala Gly Phe v-i c 495 
500 y etXe VaI Se r Leu Phe Aro H. , 

505 ^ 9 Ile Arg Ser Val 

He Lys Gin Gln „ Slo 
515 *y Gly Val Gly Ala Gly Val Lv* >i 

520 7 al L ^ Ala Asp Lys L eu 

Glu Lys Leu Met He a™ T1 

530 116 ^9 lie Gly n e Phe Ser 

535 r Va J Leu Tyr Thr Val 

£f Ala Thr ne val He Gly Cys Tvr L 

550 " X ^ ^ Gi " ^ a Ala Tyr Phe 
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G1U *» Trp i le Lye J' 

365 eu Ala Cys p ro c 

^ ys Pro Le U Tvr e 575 

S80 s er Val Leu Met r 

"* - - - ut Ile Ihr s - ~ 

595 / Thr Ser Gly Val Tv _ 

fi 00 ^ Ile Tl T> Ser at r 

Thr Leu Glu Ser Tm , 6 °S W Gly 

610 er Tr P Arg Arg p he tw » 

61 I 6 Trp Arg Arg Leu Leu r, 
ASP Arg Thr Gly Ala a «0 ^ A l a Pro 

625 iy Ai a Asn Gin Ala r 

630 Ala Leu He Lys 01n _ 

^r Ala Gly Ser Qly 640 

ft *» Ala Thr Pro «.S 

Val Ala Ser Thr , * ?S A1 * S ~ 

'7S %r «*• His His Leu His His „• 

680 Hls His Val , 

^ Sti S ~ Val • «S " ^ GlH 

INFORMATION FOR ggg ^ NO-3- 

»i TOPOLoSf Unetr^ 
{±i) M0LECD ^ TYPE: « 
(iii) HYPOTHETICAL: NO 
ANTI- SENSE: NO 

,C) IND rVIDOAL ISOLATE • Mu fl 

R %-^-culu |ifi22led . 3 protein 

<X1) SBQUENC H D ESCR i m0N . SBo rn 
^COGCA CGAGAAGATG " 

^CCAGAT GTGCCCAA™ ^SGTTGATGG AGT^ 

"•TGCCCAATG TAATAAAATG agttgctatg 

— «~ ™» 

— » ^ 

============ 

™— — — crs:^ 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
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CT TCCCTGCC GTAGGCTGTG ^ 
TTTGGTGTCC Cct^ TCAG ^TGCC TATAGCGAGT GT7Y-j> 

— :rr — ^ 

^ CAC^ 
J""""" 

a — ^ :~ r «~ r^: 

ATTAGTGGCG TGTGTTTTGT ataamtoga .„ 

0WTO0TCT ™ «««« ^ ^« 

^ JC1T TCQlT ^ C MI J2 

r™" 0 ^ 

=— « „« Iscrcc «~ ^ 

^ 

Mco ^ « rareoa>c 

cc QTCG ™ T — 
» ""»**» 

AATCCTCTAT TTATAAACAT GCTT^^ 

«««» 



650 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
I860 
1920 
1980 
2040 
2100 
2160 
2220 
2280 
2340 
2400 
2460 
2520 
2580 
2624 
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(2) INFORMATION for SEQ ID NO-4- ^ 

g{ TVPETaJ^ 7 2«o acids 
TOPOLOGY: llnefr 9le 
Ui) M0LECUL * TYPE: protein 
fiii) HYPOTHETICAL: NO 
(iv) ANTI- SENSE: NO 
(vi) ORIGINAL SOURCE : 

CO XKOIVIOUAL ISOLATE : Mf23 protein 

^ SE Q I D no. 4 . 

Met Ala Val ser t , 

a 5er Tr P He Val Phe r 

5 * ne As P Leu Tro r 

' 6 Ser S u ~ s " «*. «. Ile Ihr 

Leu Arg Met cy 3 Gln s 30 Thr 

- s» - «. ^ „ «; rar M , M " 

55 nr Ala A la Leu Ala Met gi„ » 

- - Met val ^ .0 

Leu c vs A1 X er ^ 9ASpPhe Ar gProPhe 

U Cys Ala l*« Tyr Ala Pro n„ „ 80 
8S «o He cy s Met Gl u Ty r G i v B 

Leu Pr„ n 90 V ^ Val Thr 

Leu Pro Cys Arg 95 

^ Gln *g Wa Tyr ser Glu ^ _ r 

^ oiu Met p he Gly val p rrr erL ^ 

xas y vai a Trp Pro Qlu ^ 

Arg Phe Pro Asd cv. * "5 
130 ° Asp cys Asp Glu p ro Tyr pro 

13 *yr Pro Arg Leu Val Asr> t 

Leu Val civ « WO P Leu Asn 

145 a * Gly Asp Pro Thr Glu Gly A l a » 

ISO bly Ala Val Ala Val ci„ » 
^ Gly Phe ^ »5 G1 » Arg A| p 

Ifil ° Glu Leu Lys i-u . ° 

Tyr Ser oh "° ASP P ~ Asp Leu Gly 

^ Ser Ph e Leu His Val Arc *. 1? 5 
1B0 1 Asp cy 3 Ser 

^ nv las r ° Pro c ys Pro Asn Met 

T>^ Phe Arg Arg G lu Glu i 190 
g (,iu Glu Leu Ser Phe Ala Aro t. 

200 * la ^9 Tyr p he Ile 

*le Ser n e T1 „ - 205 y ^ u 

He lie cys Leu Ser Ala Thr l... Dfc 

6 2£ "» Thr p he 

«• Asp val Thr Arg Phe ^ 

230 s lyr Pro Glu Arg p ro „ 

Tyr Ala v»i ^ 235 le Phe 

^ a Val ^ Tyr Met Met Val s „ T 240 
24s c Val Ser Leu ii e Pne phe 

250 ne Ptie «e Gly Phe 
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Leu Leu Glu Asp Arg val Ala r » 

260 3 Ala Asn Ala Ser Ser d 

265 r Ser Pr ° Ala Gin Ty r 

Lys Ala ser Thr Val Thr Gin „. 2? ° 
2,5 Oln gj ser Hi , As „ ^ 

290 Val Leu ^ |he Phe Thr Met Ala Gl 

295 eC Ala Gly ser Val Tm * 

Val ti^ r 3 00 Trp Tr P 

vai He Leu Thr- Ti *i 

• - - - - - « - , M „ 01y 

»« <Hu Ala i,e oiu Lys Lys „, , ^ 32? 

" 5 ' "* JU PhS - «• ser Ala „ 

«r - >r„ jj „ ^ ^ IU 3 35 

34S AAa Me t Asn Lys ll e 

Glu Gly Asp Asn il e e nr . „, 35 ° 
355 16 Ser G1 y Val Cys Phe Val e,„ , 

360 ' 6 Val G1 Y Leu Tyr Asp Va i 
Asp Ala Leu Arg Tyr Ph. w , 365 P Val 

^ ^ JS ^ >~ «-» cy s Leu ^ ^ 

Val Gly val Ser r 380 

385 y Val Ser Leu ^eu Leu Ala Gly Ile 11<a e 

"0 y UJ Ser Leu Asn Arg Val 

**9 He Glu lie Pro ^ fll 400 

7 G1U ill <*• ^u val Ly 8 

"» Met He Arg IIe 415 

420 y Val Phe Ser He Leu Ty r i*„ „ , 

425 iyr Val Pro Leu 

Leu Val val He n„ „. «0 

1 lie Gly cys Tyr Phe Tyr Glu Gln Ala ^ 

440 Gln Ala Tyr Arg Qi y Ile 
Trp Glu Thr Thr Trr, n 445 

450 hr Trp Ile Oln Glu Arg Cys Ar« n 

455 9 <*» Glu Tyr His H e p ro 

Jjj Tyr Gln val Thr Gln Met ser Ar 

L 

*-eu Met Lys Tyr Leu Met ai* t 480 
485 Ma LSU Ile Val Gly Ile PrQ _ 

490 Y e Pro Ser He Phe 
Trp Val Gly ser Lys Ly s Thr- rs . 495 
500 14. rhr cv, jj. Trp u , s „ ^ 

° lV *" 13 * - - n. vaz a,„ „. set ^ M 510 

520 * er **9 Gln Val Leu Gln 

Ser ser Thr Gln ie u A! a ' =«» 

565 "« «« *,p Aep Gl» at, set lys Ma 

S« Val „ ia Ser L 575 

ser ser jg , is a , s „ ^ ffi8 ^ 

Arg Asp Gly Arg Tvr Thr- „ 590 

** Thr Pro g. s „ Tvr Are My „ ^ 

P Hls Ser Arg His Ser 
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610 

615 



i5 

630 «» «« Ar 3 „ is Serse 

LeU S « A Sn Asn Pro *3S «• Arg ^ p 

64S Thr H is ne Thr H . g 

Va * He Glu oiu a 650 Met As * 

INPORMATI -- RSEQlDNo . s> 665 

5 strandbdnbss * cid 
"» TOPo LOG ?f ff^J^e 

fii) M0LE ^ TVP E: DNA 

^OTHETICAi: N0 

(C ' DIVIDUAL I S0LATE . _ 

transmembrane r;„ aenorha bditi fl „i 

(Xi) SE0UEN « D ESCR i PTl0N n 

— TTTAAmcccA agt ^ g SE — o,.- 

"COttTTCG TG6TTACCTC , GT <*<*CCCC AATTCCATTA *, 

— ^ ~ 

aaa Tctcgtc ^ cgatttgccg 

cctacaagcc c^e, GT ^ T ~« cgcc TC cgaa Tccatcct " 

J— CCC GA^ gagj ^2 2 AGCAGCT C — -^T: 

r- 

OG TAA ^ TCGA ^ ^ C^CAOCG AAAGAA^ 

-—ca ggatgaggtg rrcerZ::^™** 

-CCACAGAA GGTTGGGCAG AC^ 2 — ^ 
CGCTGAGCTC TGTAATACTA MTCCGCCAC ^GACTCTTO w 

AGATGCTCCA „ ACAATTCTAT CAGTCTTCAT AST, "^CTCT 

GCTCCA ^CACTTACG GAAACTGCCA Tr^ A^TCGGCTTA TCACGTCTCG 

======== 

— — —•====; 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
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— ^ 

-occocc M rccccrQTO ™ «««er ^ ^ 

— » ^7 *-» occco 

™— t ociws ^ 

0 „J^ £»~T tatttacttq 

it* accm ~- 

— m ^* AACAACGGGT „„ w ^ 

7^ — «r KQ!tc "" 

<2> WfOSMA T10M P0R 

v * SB Q ID MO:6 ; 
(i) SEQUENCE CHAM^ 

< B > TYPP. • 6 an >ino acidn 

MOLECULE TYPE- „ 

protein 

f4l *> awoTfflrricM,.. N0 

«v> AWI-SEKSB: N0 

(Vi) °«*«3* SOURCE: 

<CJ INDIV ^AL ISOLATE : C f 21 B 

Protein 

iy Pr ° Phe Arg civ iw , 

5 * Gly Tyr Leu Gly val Thr Tm T 
"» Val r le G1 10 «P Leu Leu Leu 

*> ^ ^ g» *. Gln Lys 15 

Met Cys Asn asp „ 5 ^ P Hia <51u 

35 ** P teu P « Tyr Asn Leu Thr Q ° 
a «0 Thr Ser Phe Pro Asn , 

Glu G2u ser Tm r « ° Leu 

50 &er Trp Lys ^ 

55 " Ser «• Leu Th- ^ 

6 P f 0 - Leu ser val val ^ s " ^ 

70 1 ^ S " «» Gin Leu Lys p he ph 
s « Val Tyr Phe p 7 * he Phe «*u Cy s 

^ ^ J|» *t Cy 3 Asn Glu Lys Leu M 

P ~ CV. Arg Pro ^ 90 ^ «• Gly 

9 ^0° L6U ^ Leu Ser Val Gln 

105 G1U *** cys Leu Pro Val 



1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1770 
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L *u Glu ser Phe ri 31 
US «/ - T , ro 

Phe ,*s - «. to ... 0 u S CM 
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s - ». „. :r 



160 



»s Wa «■ ^ Ml 

Wj **° **> v al Glu WO 



S " - «W C.3 v al , " S ,«S «- *, 

1SS " V»l Pro l« u ^ J90 S 



J2S 1 Ile L eu Thr n e r ^ 220 Ser L eu Ser 



Ser Va l ri " " Phe ^u Ser r 

22S 1 Ile ^ Thr n e . ^20 " Ser L eu Ser 

JJJ ieu Ser Val phe 

L6U Leu His ^ _ ^ 2 3 5 alGly — erj,. 



L6U «« Met Leu His ^ 235 *u Ser Arg 

2 45 S « *•» Thr G2u Thr 

- -e cy s ^ Thr c «• »* - S |f cy s 



IIe Phe ^ 250 Met «- Phe Ser cy s 

So Ma T1 * S- val „. Tyr n 2 » ^ 

^ X» »• «. XI. _ J - leVaiS - 2 -—he 



Phe Valvals 280 Yr Thr Kls H« Leu L 

290 Val G ^ «y Le u Ser His Vaa p 285 ° ^ 

a - ^ T ,r , a r 



s »• ^ ^ Thr ^ c 

axe" ^ <*» Ser Arg Leu 



325 ^ *** Th * Arg Thr Sa 320 



340 1 Ile M et Leu Il e Le 

Leu «et Leu Ala 345 ^ ^ Leu Al« Pro 

ic- ^ a Leu Leu Hi. . 350 ° 



Uu *' Uu AU t_ „ 345 V "° 5 L ?" <*c 

355 ^ 350 



^n PheCv 375 r Pr ° Thr Asp TrD „ 

38s Phe ^ Arg Giu . 38 0 P Tr P Phe 



Asn Phe - J/5 " Thr Asp TrD T1 

38s Phe ^ Arg Giu ^ 38 0 P Tr P Phe 

390 " 6 Leu Leu n e s ^ 



^ •* cya ^ 

4 J 5 ieu Leu Gly Se _ 400 

Sly Phe Ala ri 41 ° Gln As P Val * 

w * G1 y vai n e „. p ;g A«n 



Gi ^ »* Ala oi y Val „ "0 Gi « «« Asp Va i A*, 

420 31 Ile Ala Val ^ D 415 

^ Met h- — val,_ r ° IleAla So y — 



Arg Ser ph 440 Gln Pro %e Leu Ser . 

4so Ser Ph e Asn Al* _ 445 5er ^eu 



*- - - ». r a " Lx * - sm * - 



«=" «• «» cy. Uu „. 
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470 



Lys Leu Thr Aro c 475 

SSS Pr ° G1 * *ro Ma „. 

*« »r ^ Ma a 505 ° J« Se r 

»« ' Thr P1 * Arg Thr ^ 

FORSE0IDNO . 7 . 52 ° — a- 

»> S^nuc^^- Pairs 
'») TOPOLOGyff^^uble 

TYPE: ^ 
HYPOTHETICAL : NO 
(iv > ANTI-sbnsb.. N0 

«C) INDIVIDUAL ISOLATE • Mn 

— - ^ rr: ~ m — - -~ 

craMc ^ ^ 
« -«ccccc rrcr^ £~ ~*™» 

~— — TATCCGGAqx 

— — —» 0CTC>0 ^ ~» — c 

~e«*„ CCTOcrc ^ 

"—A ^a ^ ^ — 0a * — 

^ ^rr 

AOTTCTTCCT — * 

occc^ 

accacatgtg ^ ~" cccocccc, 

»-*cc 

^accc, —~nc ^ac 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
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atctccacca cc^accct cc^cc™ ^ 

«««« TCATATTTCT „ OTiroiGC J""" ° BOa -» 
C~S TAGGCCGGGA AA^ 

CTCATCCAAG ^ ACACCCC^ 

«•»»» ccacctcca, 

«~ aocca^: zt c ramom « 

»«*™ CCCA^ AACCA7TGTC ""^ ««— C 

«*»«■ ^ ^ 

— ^ ^"CCAO a^c 

sccttattca aaa™^ — — » 

—o- caac^ 

""cc^ atttctatca ~» — «** "cc^ 

«°™«AT ^ CA ™ T <~AOA TC ,C 

-cr^ 

— ™» OSA^AAA — .A,^ 

«— » -CAC^ TCCTCATTGT 

«««CCAC CACTCACCCA ACTCAGCATe «««« 20 . 

^^^^^^^ ~ 

™»*»CTr TAOCAGOTCA CAGcr**,,, Tn, *<"™«» AA^AAM^ 

^^^^-^ca^ ; 

OATAOCAAAO TGATCATAA ACAC^ «™™C* , M . 

"ATATGTTT CTGSTCTAAC ATAAAQVTCT ^®?TGGGTrG GGAGACG7GT TGCAGAGTTT 
— - CCCCAGAGO — * 0^ 
»«"— » AACAAAAGTA crOTAC^ r GCC TTGTCQT AAAACAQAAT 

«—» • — « ATgccTAATC 

»«-e» ACCn^ ^ ™" —»* TSA^ 

AGAGAC CCTAITGCAT^ 

f>\ ' 



1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
I860 
1920 
1980 
2040 



f2) INF0RMATI0 ^«s EQ1DK0 . a . 

lB > am "o 2g° acids 



2400 
2460 
2520 
2580 
2640 
2700 
2760 
2820 
2828 
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(ii) MOLECULE TYPE; protein 
fi v) ANTI - SENSE : N0 

lc > INDIVIDUAL ISOL.Tr. 

ISOLATE : MfM protein 

(Xi> SEQUENCE *«*IPTX0.. SEQ ID 

Met Ala Tm n ° 10 NO: 8: 

1 Pr ° ? ly T ^ «y S6r Ser 

20 Leu Leu Gl n Phe L 

Pro Thr- r 25 ieu L e U Leu r 

so Met cys Gin as„ Leu 01y _ 45 

55 * ly Tyr As n V al th^ , 

sr ~ «r «„ ^ 01n 

70 U Gln T hr Asp Ala n 

8S U «e Gln Ty r GIy Cys Sg 80 
Phe .«-»» cys Ser Va - 9 ° ' Gln Gln p he 

100 ^ V *l Pro Met cys Thr r, 

froii -s . , •■s l - a •■ 
~s^~ a ::~J;;: ,iB '•'■''*■ 
r^s ::; '--."^::; , -'- 

255 " *■» Pro Hi , , 150 

230 6 Ue Se r Thr Thr Phe 

£ Phe vw ^ Thr 

P Jg Se r Arg p he Ser 

- «*. ». «. «. aia Ma . 
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275 

280 



2K ^ «• «. «. „" 

295 y eu ^ Asn Thr G l„ ^ 
"? Phe L eu Met ,w 3 °0 X ° yS Ala «• 

310 he Phe Gi y Met Ala ser Sm 
Val He L€ U Thr r 3lS Ile Tr P Trp 

»*« Glu Ala i le fll 330 Lys Tr P Gly 

JJJ «» Met „ is Ser s 33s 

3SS Wa Val **■ Thr ne VaI 350 

116 £j *~ val 

370 * G1U Leu Thr Gly Leu n 

37 S y Cys ^Vr Val Gl y ^ 

as ai * *« Thr Gly Pne 

390 Val Wa Pro Leu P he th 

Ile Thr Leu P he T1 395 ^ Leu Va i 

^ » »• Aia Gly Leu ^ 

Ar 9 Ser Asn Leu Gln . 410 Phe «• 

420 ^ LyS A*P Gly Thr «« 

LSU M « Val Lys xie M 

^ Val Ile AIa ^ " U ^ J*? *" *ro Ala 

JS A ^ Tyr Ser Ma ^ ^ Tr P Leu 

470 P Ser As n Met Ala Val ri 

Ile »• Met ser Leu r 475 Leu **• 

Iff Leu ^l Gly ne ThrSe 

S « Ala Lys Thr r 490 ' Trp Trp 

J£ LSU «• *r Trp Gln 

ASO S « Gly Lys Val T 5 ° 5 ^ gf Val 

- ys val Lys ^ s 0 — ArgG lyAsaGly ;° 

"-^-^---Valval^ - TrP — 

«*> MOLECULE TYPE; ^ 
(Ui) "^^OTHETICAL: KO 
ANTl- SENSE: TO 

(C> IND ^ID0AL ISOLATE- » 

< fri «^ «^/SSH*»-. receptor 

c °d«3 region.- 321 °2 07e 
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SE 0OENCE DESCRlpT . 



— ACTION: SPn 

««-»c GMWACCC4 * » »■»■ 

»—« mrccTCa ;2 crcrcT OC7Wtoo —ceo 

«~ CCAACftGOTT 

«»«* MWnw ^" BB " «*«CCCCC 

«— » —„ AKOCrcoGC G 

GGCOCAGCTG 

~* ~~ 

asTO -« ~« ATCCCCWCC 

— , aTCCICGCC0 aKm ^ ~~ ^ 
«—« ..^^^ <*—c 

CCGOCTGCTC ~ 
GGGCOCCGGC «~ 

M ~ — ~* — c 

^«c» c^ccco™ rccit!CTACC 

a ^ ~" ^ 

CCTOlTC04c - rcolcacA0 

— = — «* 

TO* ^ 

„ CCT ^ *"-"» — ~ 

«— . c« CTamc c>c ^ —cue ^ 

— cc^ ^ ~ 

— ^ ~ c T ~ 

*»— » c^,, ~™ «««« ^ 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
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====:==== F 

rcccc ^ »« 

GTAT 

(i) 



»ag ID NO: 10 . 

MOLECULE TYPE- * 
.... PB: Protein 

(111> "^STICAL: N0 

(iv > ANTI-sbmsb.. NQ . 

' ' 1NDIV ^ ISOLATE : Hf ' 5 

protein 

<«' name, kkcm^. 

- *. *. s „ ^ ^ 

- - n. fc val Pro ^ » • ~ - Jj- - *, 

Thr His Mac d 40 ^ "* °* «*„ L 

- - - «. JJ. «,„ „ « 

s- «■ - «. «. p „ u 

70 P Pro val oiu i le „ 
Asp Leu ^ ^ 7 5 «« Cy s Ser Pro 

fl5 he ^ Thr net ryr Thr Pro n 
*■* Tyr aia 90 Pr ° We Cy 8 Leu p ro 

Too r ° LSU Pr ° Pro cy s ^ e 95 

Va1 135 r ° Vai Leu Gly »-„ , 

Zg Cys Met 

Asn ^ Ser 0 1„ Ala 

** P ™ »» Pro Ala t 155 ^ Pro P ™ 

SJ ^ S P - Thr Leu Pro Gly 

170 ^ Pr ° P « Gly Ala 

1 TP 



2220 
2280 
2334 
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Ser Gly Gly 01u c 

280 0/3 Pr ° Ala Gly Gly Pro phfi 

„ 185 1 Lys Cvs 

Arg Glu Pro Phe Val Pro 190 7 Cys 

19s fro He Leu L . 

Lys val At- JS ^ As " 

Lys Si ^ «y oi» vai Pro Asn . A1 

21S sn cys Ala Val 

Ser p he Ser nl 220 ^ Gin 

22s we ser Ala Asp G lu Arg Thr phe B1 

230 9 lflr Phe Ala Thr Phe Trr, n 

Trp ser Val i 235 S y 

v *er val Leu Cys Phe n e „v 240 

3f S " Thr Th < ™ «, Thr 

*** LeU »• »•«> Met A, p Thr , 255 

260 - JJJ ^, , r „ Glu ^ ^ 

p he Leu Ser Ala Cy S T vr t 270 
275 X ^ ^ 3- V *l Ser Leu Gl y Phe . 

val val Gly His ai 2 ° 5 ^ 

290 ly Hls Ser Val Ala Cvs s*,. „ 

295 cys ser Arg G lu His Asn hi 

Hi «• *r C lu rar „ oly pro - 

~ * "» JS «" - - Mr ,u IIp ^ v , "° 

Ser L6U Thr Trp p he Leu Al a Ala al 335 

340 3 Ala Ala Met Lvs 

345 yS Trp G1 y Asn Glu Ala 

Ala Gly Tvr ri„ r»i 35 0 
35 J Tyr Gly G l n Tyr p he His 

3* Leu Ile p ~ 

Si Wa ^ - Ser val Asp G ly as 
3 - V -AlaGly rle Cy sryrValGlyA 

390 ^ *» «» Asn Leu Asn Ser Le u 

Arg Phe Va i Leu Gly Pro t «° 
405 V Pro Leu Val L eu ^ Leu Leu Val Gly Thr 
Phe Leu Le U Ala 01y Phe _ q «J 
420 y fte Val s er Leu Phe Aro n 

425 ne **» Arg ser Val 

He Lys oin Gly G lv Thr r 430 

„s «* ~ ^ v* „ Lys t . o Mu ws ^ 

4S5 cys Tyr Leu Ty r Glu Gin His Tvr * 

^ of G1U S « *P Olu Ala 
W a Leu Thr Cys Ala Cys Pro Glv u- 480 
485 Y Pr ° ° ly Hls » Asp Thr Gly Gln Pro a 

490 y Wn Pro Arg Ala 

LyS Pro «u Tyr Trp Val Leu Mer t 495 
500 ^ eu Met Leu Lys Tyr Phe Mat . „ 

SOS y Pile Met Cys Leu val 

«v n f Iht ser 01y ual Ttp «. 

520 11 «y .m™ TOt v. x 0lu 

Cys cy s ^ ^ ^ ^ 
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535 



^ *~ Gly Gly Aia 

SSO Ala «8 Gly Asp Tvr D 

5 " ^ G1U ^ Ser 

S6s y TI * «y pro Pro 02 Pro 

Sat Leu S " His val 01x 575 

^^no NPORSEOiDNoii 5 - 

(Ui> ^OTHBTICAL: NO 
(iv > AMTI-SB1S8, NO 

(C > INDIVIDUAL ISOLATE- m 

DESCRIPTION • _ ' ' " 2 ^ 



, Coding r«a, cransm e<n« 

( «> SEQUENCE DESCRIPTION ^ 

****** CCCAGCTACT ;; r moN - *** » ».u, 

T ^TCTC TG Amt3 l ^ TACMA ^ GCAATGAGG 

— . caZt AmcTAcAT 

========= 



==r-==:r-= 

cattgaaatg ttcctttgcc ^ gcatcttgca aatctagaat gtt, 

TO "— «C ^ 

======== 

========= 

rr — ==r~-= 

—===== 

ACGTGGTTCT TAGCTGCCGG 



60 
120 
180 
240 
300 
350 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
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GAGAAAATGG AGTTGCGAAG CTATTGAACn 

GGG^ — CCGTTGCCTG 

— * roccTCTOC0 t J«*»c gccc^ smcoiccT 

— T stccgacaag *™«- oca^cc 

~« — 

CGG3TGCTAT ^ ™ ^CC^G 

™« rccc^ M ~ 

:~ ~» i^:: — 

c^,^ ™m»TCT ckccgtctt 

~cc « M ^ ~ — c 

— «« «**gaagc acaagaagaa J~ »~ 
KKHTO «~ «««« ~ """"^ 

— C «««« GCACCTCTGC 

«—« - OTa>SM AGGGACGAGC ^ ^ aC, ° MG *«»«C 

— GGGGAATC7G ^ ^ GCG.AAAGA 
—W» GCGGGCGSCC ^aagcaGAG «»«GCCAC 

«— » -caaaca ggag^ ~ — c*^ 

-AGGCCCCC AGTTCTCCAG AACC«CCAG 

— ^ ~ 

*~ TCCCCCAGM GCAC,^ 

«~ GGOG^ Cra J^ «—« ACCTGGAATA 

«> worm™ for SE0 ID 

Id STRANDEDKESS • • ■ . 

<"> Mourn* r» re , prote . n 

HyPOTHETICAL : TO 
(iv) ANTi. Sa , SE , „ 0 

(vi> OMpaai, source- 

' INDIV ™"- '**■««. „.« protei „ 



1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
I860 
1320 
1980 
2040 
2100 
2160 
2220 
2280 
2340 
2400 
2460 
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5 Phe ««. Leu Ala ^ n 
** «y His Ser ^ 

p he Thr C ys «„ PrQ 

70 He Glu Met Phe r „ 

Phe "e ProTh 75 ^ Cy 8 Gln AU 

8 r s Th * «« <n» lle His 

Pro 3- 
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100 X V *i Ser Asp ^ s « 

- «y *. Arg Trp Pro _ „ 105 Lys - 2J ,hr 



^ £' Thl 

U5 9 Trp Pro Glu G1 U Le u Gl, ~ 
_ 120 1U ^ Asn Ar» r 

<*» Asp ^ Thr VaJ d gj Leu Pro His 



-?3T— aiProval ;: serH . -~3-*.«. 

a - «. ^ _ . 13s Pro ft * «• - - 



sr — , ysLysser 3 So'***- - user 

150 ASP G1 » Val Pro A 
^ Pro Lys His is? ASP Ile «y Phe Trp 

170 ^ ^ -I 



Gly «• «» Gin cy s A1 170 Y ^ Ar9 Phe 

18? ^ Ala Pro ^ 175 

**««X-u*. DPll 185 ^ f he **» Ser 



«» *.» p„ 185 ^ »*• «> 

1M «» «, lys ser 



215 fte Thr p hG r « 

3 *» «- *s ^ ^ „, fc £ L ' U »» *i 

„„ cl « «*3 Pto „ 

*>" ** «. V« ser , ... .. «»* *** «« »U Cy. 



^ S « «. VI s „ . '» ^ ^ S « »« <*. 



JW ta, Ju J55 

™ iS «, *~ ... . ~ S? - * 



val v « «- «, te lys _ . 

275 ^ a ASH Lys A1 



a * ^ «* ... ^ 3 T s ~ «. u. Ihr 



3I0 Ala Sly Arg Lys T 
Slu «» Lys ^ Val _ 3lT <*• «u A! a Ile 

320 



G1U «» Lys Ma Val 31? ^ ^ «u Ala n e 

3 2 | Trp Phe His Ala Val Ala t 320 
Phfi ^ val Met L " 0 ^ ^ JJJ Gly 



Ph « -u Thr Val „ et L 330 P « a fro Gly 

340 Met Leu Ala wee Asn l„ 335 



Ile s « Gly Val ^ 345 VAl Glu «y Asp Asn 

P CU ^ Ala s er Arg 
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42 

355 

360 



Leu Leu Leu Ala „ T1 380 Gly Leu Ser 

385 " Ala G1 Y He u e Ser 

390 LeU As " His Val Ara r, 

«» His Asp Glv » 395 ^ 

P «X Arg Asn GIn Glu Lys ^ 400 

01 y VaI Phe ser Qly ' "0 yS ^Me t iaeArg 

420 " ° ly Leu Tyr Leu v ai Pro Le , 

455 y ^9 Ile Pro Cya Pr« » 

Ma Asn Pro 460 yS Pro T ^ Gin 

465 *ro Lys Ala Arg Pro 01 

470 aU Leu Ala Leu Phe Met „ 

Leu Met Th^ , 4 75 C Ile Lys Tyr 

' Thr L eu He Val Gly t,. Q 480 
485 Sly Ile s «r Ala Val Phe Trn v , 

r Thr cy s Thr Glu n 49 S 

500 Tr P Ala Gly Phe phe • 

^ asp Pro Ile ser G1 s .° s ysAr9 ^^^ 

515 «» -r Arg Arg Val Leu ^ ^ 

- ft - L y s His ^ ^ S 25 - I- 

535 ^ys Hxs Lys Lys Lys „. „ 

Ala Pro Q1 V Pro M . 540 yS His Gly 

545 Pro Hxs Arg Leu Lys Val ti 

550 y 31 Ile Ser Lvs s*,- u 

Ser Thr Glv 555 ' ° ly Thr 

™r Gly Ala Thr Thr Asn Hi, m 56 ° 
565 Hls G1 y Thr Ser Ala m .. 

* - ^ ,eu Gly Gln G1 

Pro Gl - T " " U «• ^ Ser 

-o Olu Ala ser val Lys ^ 590 

600 9 ^ a As P Arg Ala Asn Thr PrQ 
Ser Ala Lvs a B „ * 605 Pro 

610 XS *"* ^9 Asp Cys Gly Qlu Ser _ - , 

S15 x Ser Ala oiy Pro s 

Leu ser civ » 62 ° r Lys 

625 Gly ash Arg Asn Gly Arg G lu Ser a 

630 3 * 1U Ser Arg Ala Glv Glv t 

Glu Ara a„ * 635 y LeU Lys 

Arg Ser Asn Gly S er gi u G ly A la p 640 
645 Ala Pro ser Glu m„ » 

Pro r 650 lu Gly Arg val ser 

p ro Lys Ser Ser Val Pro 01u Th 655 
660 " G1U Thr Gly Leu U e Asn 

Gin „ 6S5 P ^ 8 Ser Thr Ser 

Ala Ala Ser Ser Pro gi b 670 r 

675 Pr ° Glu p ro Thr Ser Leu r 

680 LeU Lys Oly Ser Thr Ser 

Leu Pro val »,•» ,, 68S Ser 

690 1 HlS Ser Ala ser Arg Ala a™ r 

695 9 Ala Arg Lys Glu 01 
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M0LECt ^ TVP E: ^ 
fiiiJ HYPOTHETICAL: No 
<iv) ANTI- SENSE: NO 
<V1) °^GINAL SOURCE • 

(C) individual isolate • m, 10 

~~ ^ 

— racTCCSOO ^ 

™« raCTOTOaiG "~ ««-»* -COC^ 



— C- ATGCGCCW3C C ~» — « 

-recce** secret ""°"°» «*«a» r iIrcswcc 

«— « cc^ 

QCGCGCTOCC CACC^ ~"°°» «~ 

— «« «a» 
~* ^„„ A rcc ^ «««« 

r™ 1 — «« — j: — 

•"—a. 

CO, Wcro?CAM ccQicc ^ ™» GCAOTCCCAC CCCC^ 

-ccc^ 

— ° -«» c*^ — CCKemK 

aaoaaoacca c^c Mroc tmmmctc 

ccc*,^ m J^ ™" ™- 

===rf= : == 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
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1440 
1500 
1560 
1620 
1680 
1740 
1800 
I860 
1920 
1980 
2040 
2100 
2160 
2220 
2259 



" rTACrm ""-TO CACCTCCATe,* M 

K»TOA»0TO OOGCCACGAG OCCATYV.™ ""TOSTTC 

™«e», J™ ccaactccca 

~~ TACTCAGTSG — 

-~»« TOA ; ^, 

7"- — ^ *— ~ caasac^ 

0 cr aMKacK «— <** 

AC^ACACT CTTCATV5ATC — « 

«*»~T QjcGGGCAAQ °—» « 

«~~« AC^ 

TOCCTCTTCT ACCCTTTTAC ^2 ™«CACC CT 

nfPE: protein 
(l "> OTPOTHETICAL, bo 

<Vi ' "fJ? 1 ?"' 

" - *" J* - - - ~ His set ,„ & 
«» U „ , 10 ' *° «*■ My ^ ^, 

1 S" " a *- «r «. u. *, „ „ 15 

«- •» ^ Hla 01y „ 25 ° a* *» «a 

^ - *. Ile ser u 40 « P ^ Gly - 

SO 

6S ieu Pro Asn Leu Le u G1 . 

70 H is Thr Qln 

L eu Glu val Hi* r-i 5 Gly 

Hi. Gin Phe Ty r Pro ^ 80 

85 vai ^ys Val pi. 

90 * v ai Gin Cy a Ser Pro 
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Leu Arg Phe Ph 45 
.ol ^ ^ Cy s Ser Met 

Leu cm A2a „ 105 Val <*» Thr val 

G1 » Oly Cy a ri 120 CyS Glu Arg Ala , 

asn Lys Phe Glv 

a - «. ^ P , 

150 Phe val His Qly Ala 

165 Ser Gly fl . "0 

Ala Tyr p ro Thr "0 Ala «X Gly Ser Pro 

180 Thr A1 * ry r Leu 

M6t S *r Pro ser As Phe **■ Ala 

1SS ^ Arg Giy 

p«»a - 200 U Ser p ro »ji 

** JS «" U. % , val ^ Jg - - Cy, 

21S ° ^ Leu Gly tv , 

Glu Arg Asd rs 2^ Ph « Leu G7 

225 ^ Asp C ys Gly Ala p 220 Leu Gly 

230 ^T 3 G1 " Pro Gly , r „ „, 

Met Tyr P hei . ys 2 35 y *"» Ala Asn Giy ^ • 

a £ G1 « «« Arg Arg p he 
Vai Trp Ser 250 ** Trp Vai Giy 

260 6U Ser Ala Ser Thr r 2 « X 

T - Leu Vai Asp Met ^ 265 " U ^ * J} ^u Thr 

27s * «et Arg Arg Phe s 

280 ° 2 A 8 r f **» «• He 

290 5- Vai Ala vai A1 

3 P 0 h I-- GluAspAr _ _ » Vai Ala Gly 



^ V al C ys vai G l u Aro 

Gly ^ Arg Thr Val aS ^ Phe -r As p ^ 

Jg «• Oln Gly Thr Lys 32? 

Leu M» Met Va i Le ' 330 0/3 He 

Jfi L - tVr Phe Phe Gly MetAlaSe 

3^—- al^;:^ lnJVrPhe S — Ala ^ 

3 y Thr n e Thr IU 

G ^ Asp teu . Leu 355 Met «X Gl n Val 

405 U S « dy Vai cys Tyr Val „ 4 °° 
Ala ^ ^ «10 Gly Le « Ser Ser val 

4a J G1 >- ^e vai x.eu Ala Pro ^ 413 
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46 

455 



S V * Arg Ile ■ 

470 y Vai Phe Ser Val 

Thr n- Val Leu Ala 47 5 TI * Val Pro A1- 

"I ^ r «» T /r Glu 

S S ^ «*u qin Thr cy s . 495 

5S0 CU GIn Ser Trp Arc a 

Arg Leu Ser Hig 555 9 Ar * »» Ty r His 

5 J Lys G1 Y Glu Thr Ala V , 56 ° 

<» for seq rD No . is * «. 

(l "> HYPOTHETICAL: N0 
(iv > ANTI- SENSE: W 

fvi) °gfaM. SOURCE • 

(C > INDIVIDUAL ISOLATE ■ „ 

f frizzled a? Mus ^culus 

EQUENCE DESCRIpttom. . 



, . -"^ region; iaa rece 

™^ amaaa 

«— * ~« ^ 

° ,0 —»» "s^ouas sca^ ~»«r gcca^ 

~CO CAACA^ TACATCCCCA ACCA^ 

r*"* cc — ZT" nn — — » 

^"•^ "acc^ -o-oc mec ^ 

^ acJ^t """*» «-»«. 

. <~C, GCMrc ^ 

^ — ~: ~: — 

CGCCT CCTCCCGGCG AGCAGCCGCC 



60 
120 
180 
240 
300 
360 
420 
460 
540 
600 
660 
720 
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« — — ccoco ^ — ccc 
cccccccoc ICI4auicc0 ~~ «—» 
c*c« CCCCT ictttagcca -« MTO „ 

roa ^ —«» cscc^ 

^ 

-CSCC^ TTX3TGCCCAG 

« «««« oc 
«—* ^2 " onentt . 

— »- ^ ™~»« o MroraiIC 
c ~— ZT" °"""" r ~ 

ACCO^ «—„ CCCTCTACAG 3 

«v«a ^ 

-«« ACGTCMTOC ccm — «— ^ !22 ° 

~ 2 40 
s ^ isr acids 

MOLECULE TYPE- „ 

irf, e: protein 
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(i *> wn-ansB, No 

5 ^ -r Le 

sT »* »* m. c , ro Jon Wo ^ «" "* «r 

s- «* - v,, ». H ' su t? - - „ Glu 

70 in Phe rrp Pro 
8S Phe Leu Cys Ser 80 

as-* >~. u " ^—s-*. 

Asp Thr T 135 9 i6U Pro Glu Gin e , 

145 u ^ s Met Asp tvp 140 yASnPro 

ISO ^ **» Arg Thr Asd i 

Pr ° Se — ProArg JB *U *u 

16 f Arg Leu pr£) ^ ^ 16Q 

»• Pr ° Pro «- cm 

180 ^ HlS S« Arg p ro pr 
Arg Gly "5 «y Ala Ar g PrQ 

„ 5 ^ ^ S " Arg Gly s 190 

JS5 'Vr «=n ^ VM 

*** »- - Cy, Hl , , 2 " «• 

«„ <*• »» Aa„ p ro fhe ^ 

295 Phe **« He Asp Met „ 
P - «« Arg Pro „. » G1U *» ». Lya 

^ L6U »* Ala cys ^ r , e 

yr Leu Phe val 



305 



49 



s °'»" «y >* u. ^ 

325 Ars ^eu val Ala 320 

Cys Ser n 33n Iy H " Glu r 

^ **> 02v 
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Cys Ser n 33n Iy H " 02 u r 

6r Gly Ala "0 WU Lys Vai 

3 40 Pr ° «y Ala GIy G , 335 

Wa Ala Aia „ 3 « y «X Gly - „, 

5? Aia «y Ala Glv „ . . , J£ Oly 



Ala Ala Aia „ 3 « y «X Gly - „, 

G1 y Ala Aro ai 360 y *"* G1 Y Ala Ser 0 

370 Glu Tyr Glu „ . 3 6S Ser S «r P ro 



G1 y Ala Aro ai 360 y *"* GI y Ala Ser 0 

370 f9 Glu Tyr Glu ^ ^ 3 6S S *« «* Pre 

ft «- Thr Gly ai eu Gly " a js «- «- « ia vai 



Vai Ty r p . 330 3 Leu Cy * ^ Vai VaI ph 

400 



Vai Tyr p . =u tys ^r vai Val Dk 

^ Phe Phe ^y Met »5 Vai «». Uu 

405 s er Ser i le _ 400 

42n AIa Ala gi„ 4I5 er 



T * -tie 7Vr> m ,UI 

420 Wa Ala Gly Mefc 4l S S6i 

Ua Giy »yr Ser GIn ^ 

435 GIn Tyr Phe Hi „ . 430 Ile 



AIa Giy Ser GIn ^ 

435 Gi » Tyr Phe H . a 430 Ala Ilt 

Val **■ Ser X2. 440 Trp ie « Vai p 

450 r Ile Ala Val teu 11 4 « 31 Pr ° Ser 



Val Ser n e „ 440 Tr P ieu Va , _ 

450 Ile Ala Val teu Al a T «« Val Pr <> S„ 

Val a, «s 3 Leu s *r ser Val , 

.S AIa «V He cys ^ Va . fli IS ^ «X Asp Pro 



Val a, 455 s *r Ser Va j • 

41s 1 AIa «y He cys ^ Va . ^ IS ^ «y Asp Pro 

oi« 4 '° y Asn G1 n Ser r 



ne » - •» - - T . r L " s? - - 



Ue Arg Leu 520 " ls iys Le u QIu 

530 U Gi V ieu Ph e Thr 52S /S ^ Met 

/aI v «l Ala c 535 ^ Thr Va ^ Pro M 

>45 W « Cys ^ p he 540 r ° Ala Ala val 



VaI v *l Ala r. ^ ^ Val a, 

545 W « Cys ^ p he 540 r ° Ala Ala val 

«a Thr « HiS A - Ar g Pro , 



Ala Thr H1 ° WiS Asn Ar g p ro M 

- % - ^ u. te5 „ ; ss 9 r - 5s 



580 ^ AIa v al Phe Met r« 57 5 

585 ^ ^ Phe *t cys ie 
S95 TIlr s er Glv - 590 V Leu 



585 ' ^ ^ *t Cys ie 

595 Tl * Ser G i y VaI 590 ^ ^ 

Glu Ser Trp Arer ai 6 °° ' Ttp S <* Gly Lys 

610 ^ Ala Leu Cy s T u «°5 ?S Thr ieu 



Glu Ser Trp Arer ai °° ' ^ Se r Gly Lys 

610 ^ Arg AIa 60 | ^ys Thr Leu 

Ala a , 6 " Ar9 ^ Cys Tm „ 

% ^ ^ Gly ^ S ^ - ^ Cly 



Ala m ff iS 43 ^XS Cys T _ ^ 



— — .;; 01x ' , er s-^-^,, 

«« y Gly «y His Gly G , 640 



** s " A,p a - »- «, to " r ° ly ° ly Gly G,y - 

«70 13 Ser 
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Ser Val Ser Tyr Pm r 

675 T/r Pro Lys Gln Met pro 

680 

,2) "«*™«™ roE SEJ tD ^ i? 

(ii) MOLECULE TYPp 

^ peptide 

(iii) HYPOTHETICAL: NO 
(iv) ANTI- SENSE: NO 
<vi> ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE • Am,„ ■ 

VW157 sense^er" 100 aCid ae <**nce used to design 

' Xi) SEODENCEDES ^XON:SEQI DN0 . 17 . 

Glu ^ Pro xle ' 

U) INPO **A*ION FOR SBQ »*>.„. 

(C) STRANDEDNESS: sinol- 

(D) TOPOLOGY: lineal 

(U) M0 «CULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(vij ORIGINAL SOURCE- 

(C) INDIVIDUAL ISOLATE- a»- 

«15. antisenJfpSr aCid Se *— used to design 

<>*> SEQUENCE DESCRIPTION: SE QlDN0 . 18 . 
Trp Phe Leu Ala Ala 
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1 • A method of idenrifi,.„ 
5 contacting SUC h aWmP , «>mpr,s,ng 

2 - The method of claim i , u . 

J - fne method of claim i u . 

• WlKrM!aW,h «'«"-Vo W<)rsTOIerDO , . 

ereater potentiation 

4 - Tne method of claim l »,•. • 

^ i, Wherei „ Mid Wm ^ ^ ^ 

5 - The method of claim i. wnereinsa . d 

ntR Po'XPeptide is Dfz2. 

6 - The method of claim * . u ■ 

as SE0 ID : o t ran ** «W~ - - acid 

7 - The method of claim t 
Ending between rh. u/ " S8I ' d test compound is e ff~,- 

11 * Wm P< » - *e WntR pol ^ effCCt,Ve * 

8 - The method of claim i u 
9 - method of claim i «u • 

-~r— 
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°- The method of claim 9 u,h • 



5 M .";! > ' mt "«***.+**, 



> „ - P ° f 3 ^"Protein. 

iJ - rhe method of claim 12 

J4 - The method of claim J fi 
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Co E iL 3us S5 ? ?S «C HCLOASPAPC SO 

Df22 YGVPath •••PL.... ... Gc --M---ASSG 41 

""SETTEES ss?— 00EJ 0 50 

Of z2 • • 0 • Lc • . . S SA STAATPTR i 

^c SGGSGA GG<?C _ * 200 

Consensus . --^f -_?f!f™ f«?W*l»C Q NPQGEKASG ^ 

co„ se „ sus -r---^ ^ aogasvas » 



Df 22 

Df 2l JfHHHLHHHV LKQPAASHV fi<M 

Consensus . . . ~~~ f£« 

719 



581 
700 



Fig. 1 




Fig. 2 
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embryos , a „« 




°fe-2 (4.0 kb) 
RP49 (0.6 kb) 



Fig. 3 
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clone-8 $2 



Dfz-2/S2 



+ 




+ Cu 



wing/ess 
armadi/lo 



"■catenin 



Pig. 4 
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0fe-2/S2 



Fig. 5A 



.'S2 + Wg 



p ig. 5B 



Pig. 5D 



F ig. 5E 
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medium from: 
s 2 HS-wg/S2 cells 



50 kd 



' 9 <k '9 <a 



8> & 



Fig. 6 
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